ABSTRACT Low-luminosity active galactic nuclei (LLAGNs) are believed to be powered by an accretion-jet model, consisting of an inner advection-dominated accretion flow (ADAF), an outer truncated standard thin disk, and a jet. But model degeneracy still exists in this framework. For example, the X-ray emission can originate from either the ADAF or jet. The aim of the present work is to check these models with the Faraday rotation measure (RM) observations recently detected for two LLAGNs, M87 and 3C 84, in the sub-mm band. For M87, we find that the RM predicted by the model in which the X-ray emission originates from the ADAF is larger than the observed upper limit of RM by over two orders of magnitude, while the model in which the X-ray emission originates from the jet predicts a RM lower than the observed upper limit. For 3C 84, the sub-mm emission is found to be dominated by the jet component, while the Faraday screen is attributed to the ADAFs. This scenario can naturally explain the observed external origin of the RM and why RM is found to be stable during a two-year interval although the sub-mm emission increases at the same period.
1. INTRODUCTION Some of the most important information about the physics of AGNs comes from their spectral energy distribution (SED). For the most nearby low-luminosity AGNs (LLAGNs), in addition to the extremely low Eddington ratios (L bol /L Edd 10 −2 , where L bol and L Edd are, respectively, the bolometric and Eddington luminosity), there are some remarkable features in comparison with luminous AGNs, e.g., the absence of the big blue bump, the weakness or the lack of reflection features in the X-ray band, a relative large X-ray-tooptical ratio (α ox −1.0), the narrowness of the iron Kα line, the frequent detection of double-peaked broad Balmer lines, and the prevalence of low-ionization nebular conditions (e.g., Ho 1999 Ho , 2009 Ho et al. 2000; Terashima et al. 2002; Ptak et al. 2004 , see Ho 2008 for a review). All these features point to a truncated disk scenario, namely an outer optically thick, geometrically thin disk (Shakura & Sunyaev 1973 ) is truncated at a certain radius and is replaced by an inner hot accretion flow or advection-dominated accretion flow (ADAF; Narayan & Yi 1994 ; see review by Yuan & Narayan 2014) . Another intriguing feature of LLAGNs is the ubiquity of compact radio cores or jets, whose radio strength often qualifies them as being "radio loud" Ho 2002 ). The radio emission is generally far greater than can be attributed to an ADAF and is more consistent with a jet origin. Therefore, a three-components model, consisting of an inner ADAF, an outer "truncated" standard thin disk, and a radio jet (hereafter coupled accretion-jet model or ADAF-jet model), is preferred for modeling the SEDs of LLAGNs (Yuan & Narayan 2014) .
Although the general success of the coupled accretionjet model (Yuan & Narayan 2014) , some model degeneracy still exists, and the modeling to the SEDs is not unique. The origin of X-ray emission is different in different models. Taking a nearby LLAGN -M87-as an example, in the "jet-dominated" model, the Xray emission is dominated by the jet (Yuan et al. 2009; Yu et al. 2011; Nemmen et al. 2014) , while the X-ray spectrum can also be well explained by the ADAF in the "ADAF-dominated" model (Di Matteo et al. 2003; Nemmen et al. 2014) . The physical argument underlying the "jet-dominated" model was stated in . In general, both the ADAF and the jet contribute to the X-ray emission. The X-ray emission from the ADAF is roughly proportional toṀ 2 while that from the jet toṀ jet . HereṀ andṀ jet are the mass accretion rate of the ADAF and the mass lost rate in the jet, respectively. IfṀ andṀ jet are proportional to each other, which is reasonable, we expect that with the decrease oḟ M (and therefore luminosity), the contribution from the jet to the X-ray emission will become more and more important. Detailed calculations show that when the 2−10 keV X-ray luminosity is lower than a critical value L X,crit given by log(L X,crit /L Edd ) ≈ −5.36 − 0.17log(M/M ⊙ ), the X-ray emission of the system should be dominated by the jet rather than the ADAF . The prediction is supported by later observations (e.g., Pellegrini et al. 2007; Wu et al. 2007; Wrobel et al. 2008; Yuan et al. 2009; de Gasperin et al. 2011; Younes et al. 2012) . The X-ray luminosity of M87 is below this critical value and this is the physical base of the jet-dominated model. In fact, based on the similar X-ray spectrum of the nucleus with the jet knots, Wilson & Yang (2002) have suggested that the X-ray emission in M87 may originate from the (sub)pc-scale jet rather than the ADAF.
The measurement of rotation measure (RM) supplies an additional constrain to the model thus it can potentially test the existing models and break the model degeneracy. Faraday rotations have been detected for a number of pc-scale AGN jets at several low frequency radio bands (e.g., Owen et al. 1990; Zavala & Taylor 2003; Hovatta et al. 2012; Algaba et al. 2016; Pasetto et al. 2016 ). These observations are not useful to discriminate the above-mentioned two models since in both models the radio emission comes from the jet. However, it has been very difficult to obtain accurate polarimetric information at sub-mm wavelength due to the instrumentation limit. Previous efforts to detect RM at submm wavelengths from AGNs only result in several successful detections. One is the detection of RM in our Galactic center SMBH, Sgr A ⋆ , which is (−5.6 ± 0.7) × 10 5 rad m −2 from the simultaneous observations at multiple frequencies using the Submillimeter Array polarimeter (Marrone et al. 2007 ). Two models of Sgr A ⋆ are the hot accretion flow model (Yuan et al. 2003 ) and the jet model (Falcke & Markoff 2000) . Li et al. (2015) have calculated the predicted RM of these two models and compare with the observed value. It is found that the predicated RM from the jet model is found to be two orders of magnitude lower than the measured value. The RM observations thus put strong challenge to the jet model of Sgr A ⋆ . Recently, measurements of Faraday rotation at 0.9−1.3 mm have been reported for two nearby AGNs 1 . One is 3C 84, with the RM = (8.7 ± 6.9) × 10 5 rad m −2 (3σ uncertainty; Plambeck et al. 2014 ). Another one is M87, with RM = (−2.1 ± 5.4) × 10 5 rad m −2 (3σ uncertainty; Kuo et al. 2014) . Note that the RM detected for M87 can only be regarded as an upper limit since the 3σ range crosses zero (Kuo et al. 2014 ; private communication with Keiichi Asada). The goal of the paper is to check the accretion-jet model of M87 and 3C 84 using their RM measurements.
The paper is organized as follows. In Section 2, we model the SED of M87 and 3C84. We then calculate the RM and discuss the physical implications for the accretion-jet model in Section 3. We briefly summarize our results in Section 4.
2. SED MODELING 2.1. The Accretion-Jet Model We only briefly describe the coupled accretion-jet model here, the details of which can be found in Yuan et al. ( , 2009 . The "truncation" radius R tr of the accretion flow mainly determines the emitted spectrum from the outer thin disk, while its effect on the ADAF is very small since the radiation of ADAF comes from the innermost region of the accretion flow.
One of the most important progresses in black hole hot accretion flows in recent years is the theoretical identification of strong wind from accretion flow (Yuan et al. 2012b Narayan et al. 2012; Li et al. 2013) . The presence of wind results in the inward decrease of mass accretion rate,Ṁ (R) =Ṁ out (R/R tr ) s . The "wind parameter" s have been calculated in a number of numerical simulations (e.g., Stone et al. 1999; Hawley & Balbus 2002; Igumenshchev et al. 2003; see Yuan et al. 2012a for a review). These simulations show that the value of s is in the range 0.3 − 1.0. There are also some analytical studies on wind from accretion flows (e.g., Blandford & Begelman 1999; Jiao & Wu 2011; Begelman 2012; Gu 2015) . Mosallanezhad et al. (2016) have recently extended these studies by including magnetic field and consistency has been found between this analytical work and the most recent GRMHD numerical simulation study of Yuan et al. (2015) . The existence of wind has been confirmed by the 3M seconds Chandra observations of Sgr A ⋆ (s ≃ 1.0; Wang et al. 2013 ) and 1M second Chandra observation of NGC 3115 (s ≃ 0.5; Wong et al. 2014) .
In addition to the wind parameter s, other parameters of the hot accretion flow include the viscosity parameter α, magnetic parameter β (defined as the ratio of the gas pressure p gas and the magnetic pressure p mag , β ≡ p gas /p mag ), and the fraction of the turbulent dissipation that directly heats the electrons δ. We adopt the typical values of these parameters widely used in the literatures: α = 0.3, β = 10, and δ = 0.5 unless otherwise indicated.
The one-dimensional dynamics of the ADAF is governed by conservations of mass, radial momentum, angular momentum, electron, and ion energy equations (refer to Equations 1-5 in Yuan et al. 2000 Yuan et al. , 2003 . For a given the mass accretionṀ out at R tr , we adjust an eigenvalue of the problem, which is the specific angular momentum of the flow at the horizon j 0 , together with the outer boundary conditions at R tr , which includes the electron temperature T out,e , the ion temperature T out,i and the radial velocity, and the sonic point condition, we obtain the global solutions of the hot accretion flow. This solution contains all the dynamical properties of the accretion flow, such as the electron density, electron temperature, magnetic field, and the radial velocity. The radiation from ADAF can then be calculated by taking account into the synchrotron, bremsstrahlung of the thermal electrons in the accretion flow and their Comptonization (Yuan et al. 2000) . We follow the method of Coppi & Blandford (1990) to calculate the Comptonization spectrum. For radiative transfer calculation, in which the self-absorption of synchrotron emission is included, the "plane-parallel rays" method is adopted (e.g., Yuan et al. 2000) .
The radiation from the thin disk is simply a multitemperature blackbody spectrum with the temperature profile T ∝ R −3/4 , which extends from R tr to 10 5 R S . The emission from the outer thin disk is insensitive to the outer boundary of the disk.
The jet model is adopted from the internal shock scenario (see the appendix of Yuan et al. 2005 for details) . Compared with the accretion flow model, there are more uncertainties in the jet model. The main parameters for the jet include the mass loss rateṀ jet , the half-opening angle φ, the bulk Lorentz factor Γ of the jet, the powerlaw index p of the accelerated relativistic electrons in the jet, the fraction of electrons accelerated into the powerlaw distribution by the shock ξ e , and the inclination angle θ of the jet relative to our LOS. We also define in the comoving frame two dimensionless parameter, ǫ e and ǫ B , to measure the ratio of the energy density of power-law electrons and magnetic fields, respectively, to the shock energy density. We adopt the "typical" value of φ = 0.1 rad and ξ e = 0.01. Some parameters, such as θ, Γ, can be constrained by other independent observations, so they are not free. The emission from the jet includes the synchrotron radiation from both the power-law and thermal electrons after considering the self-absorption effect, although we find that the former plays a dominant role. The total emission is obtain by integrating emission from different locations in the jet.
We then sum the three components to obtain the total radiation and compare it with the observed multiwavelength spectrum. We adjust the model parameters to make the model spectrum fitting satisfactorily. The three components in the model are coupled with each other so some parameters are not completely free. For example, the mass accretion rate of ADAF at the truncation radius R tr should be the same as the accretion of the outer standard thin disk. The mass loss rateṀ jet in the jet should also be a reasonably small fraction of the accretion rate in the innermost region of the accretion flow (Yuan & Narayan 2014) . As the methodology of most of previous works, we judge the goodness of the fit by eyes instead of using any rigorous statistical analysis. This is partly due to the big difficulty in obtaining a transonic global solution of an ADAF. More importantly, we think the simplifications of the one-dimensional theoretical models make such elaborate statistical analysis meaningless.
SED Modeling of M87
M87 hosts an SMBH with its mass of M • = 6.4 × 10 9 M ⊙ (Gebhardt & Thomas 2009 ) with a large scale collimated jet. The distance to M87 is assumed to be 16.5 Mpc (Jordán et al. 2005 ) in this paper. For the distance and mass of M87, 1 ′′ in the sky extends to 80 pc ≃ 1.1 × 10 5 R S . The broad-band spectral data are mainly collected from Maoz (2007) ; Yu et al. (2011); Prieto et al. (2016) . There are two high resolution radio data sets, one with 0.15 ′′ resolution, the other with 0.4 ′′ resolution (Prieto et al. 2016) . We in this work adopt the 0.15 ′′ data set, in order to avoid the possible contamination from its host galaxy. The small Eddington ratio of the bolometric luminosity, 3.6 × 10 −6 , together the large scale radio jet observed, justifies the utilization of ADAF-jet model to interpret the data.
Before fitting the observed SED, there are several observational constraints which we should consider. The Bondi accretion rate is estimated to beṀ Bondi = 0.01 ∼ 0.2 M ⊙ yr −1 (scaled to the Eddington accretion rate, m Bondi = 6.5 × 10 −5 ∼ 1.4 × 10 −3 ; Churazov et al. 2002; Di Matteo et al. 2003; Russell et al. 2015) . Biretta et al. (1999) analysed the superluminal motion of the jet in M87 with HST observations and estimated that Γ ≥ 6 and 10
• < θ < 19 • 2 . Based on these results, we adopt Γ = 6 and θ = 10 • in our SED modeling. For the truncation radius we set R tr = R Bondi , which means that the ADAF can extend all the way up to the Bondi radius. This is because the accretion rate in M87 is very low (Yuan & Narayan 2014) . Russell et al. (2015) found that the density profile around the Bondi radius at 0.12 − 0.22
with b ≃ 1 ∼ 1.2. This density profile indicates an outflow parameter s ≃ 0.3 ∼ 0.5. This value of s is somewhat smaller than that obtained by numerical simulations (Yuan et al. 2012a ). The reason may be because of the low angular momentum of the accretion flow in M87 (Bu et al. 2013) . In the present work, we adopt two values of s, s = 0.3 in Model A1 and s = 0.5 in Model A2. The SED modeling results for Model A1 are shown in Figure 1 . The adopted fitting parameters are listed in Table 1 . We can see that the mass accretion rateṁ out is well consistent with the Bondi accretion rate inferred from Chandra observations. Other free parameters are also in their reasonable range. The dot-dashed line in the figure denotes the emission from the ADAF, while the thin solid line is for the jet emission. The total radiation is denoted by the thick solid line. In the model, the sub-mm radiation is dominated by the emission from the ADAF component, while the low-frequency radio and high-frequency optical-UV and X-ray radiation are dominated by the jet component.
The modeling results of Model A2 is shown in Figure 2 . The adopted parameters are listed in Table 1 . An increase of the accretion rate at the Bondi radius by about a factor of 6 with a stronger outflow parameter s can provide an equivalent fit to the data without any modification of the jet model parameters due to the same accretion rate in the inner region of the accretion flow. As in Model A1, the sub-mm emission is also dominated by the inner ADAF.
In both of the two cases, the X-ray emission is dominated by the jet component. We therefore call Model A1 and A2 "jet-dominated" model. In the literature, there exists another type of model in the ADAF-jet framework, in which the X-ray emission is dominated by the ADAF. We call it "ADAF-dominated" model (Di Matteo et al. 2003; Nemmen et al. 2014) . To calculate the corresponding RM of this type of model, we first need to reproduce the model. For this purpose, in Model B we adopt the similar parameters as in Nemmen et al. (2014) since this model can be regarded as the "updated version" of Di Matteo et al. (2003) model. The modeling results are shown in Figure 3 with the parameter values listed as model B in Table 1 . We can see that the model can fit the SED satisfactorily. The sub-mm emission is again dominated by the ADAF component. Most of the parameters are the same with Nemmen et al. (2014) except the accretion rateṁ out , which is larger in our model than that in Nemmen et al. (2014) by a factor of ∼ 2, and the fraction of shock energy transferring into electrons ǫ e . The main reason for the parameter difference is that we adopt a slightly higher X-ray luminosity in our SED data compared with that of Nemmen et al. (2014) .
The radial profiles of the electron temperature T e , electron density n e , accretion time scale t acc , and magnetic field strength B in the ADAF of Model A1, A2, and B are shown as the black solid, blue dashed, and red dotted lines in Figure 4 . They will be used when we calculate the corresponding RM. 2.3. SED Modeling of 3C 84 3C 84, one of brightest compact radio source, is associated with the nucleus of the giant elliptical galaxy NGC 1275 (z = 0.0179), which is Brightest Cluster Galaxy (BCG) of the prototypical "cooling flow" cluster Abell 426 in Perseus (Fabian 1994) . The mass of the central black hole is estimated to be M The four panels present the radial profiles of the electron temperature Te, electron density ne, accretion timescale tacc and magnetic field strength B, respectively. Different line styles correspond to different models. (Scharwächter et al. 2013 ) and the distance to us is D = 78.2 Mpc 3 . For the black hole mass and distance adopted here, 1 mas ≃ 0.38 pc ≃ 5.0 × 10 3 R S . The asymmetrical jets at both kpc (Pedlar et al. 1990 ) and pc scales (Asada et al. 2006 ) with the coredominated morphology make it be classified as a Fanaroff-Riley type I (FR I) radio galaxy with the jet axis relatively aligning with our LOS. The jets are mildly relativistic (0.3c − 0.5c) and are directed at an angle of θ ≈ 25
• ∼ 55
• by virtue of the inverted spectrum of the 3 The redshift of 3C 84 is 0.0179 (Strauss et al. 1992 ) and the luminosity distance is derived from a ΛCDM cosmology with a Hubble constant H 0 = 70 km s −1 Mpc −1 in a flat universe with Ωm = 0.29.
counter jet (Vermeulen et al. 1994) , the morphology and the brightness ratio of the northern and southern radio lobes (Walker et al. 1994) , the ratio of the apparent distances of northern and southern radio lobes (Asada et al. 2006) , and the broad-band spectral fitting (Abdo et al. 2009 ). We adopt Γ = 2.0 and θ = 30
• in the SED modeling.
The multi-band SED data are mainly from Abdo et al. (2009) and archival NASA/IPAC extragalactic database (NED) 4 , as shown in Figure 5 . The bolometric luminosity is 4 × 10 44 erg s −1 , about 0.4% of its Eddington luminosity L Edd ≈ 1.0 × 10 47 erg s −1 . In combination with the apparent radio jet detection, it is thus reasonable to use the accretion-jet model to interpret its broad-band SED 5 . The IR-optical-UV bump is poorly constrained, which more likely contains host galaxy contamination. It is thus treated as an upper limit in our SED modeling.
As we have stated in §2.1, numerical simulations of hot accretion flows show that the wind parameter s is in the range of 0.3 − 1.0. We consider two cases in this paper, with s = 0.5 in Model A and s = 0.8 in Model B. The other model parameters are listed in Table 1 . The modeling results of Model A are shown in Figure 5 . The results of Model B are similar thus are not shown here. But these two models give two different values of RM, as we will describe in §3.2. The dot-dashed (dashed) line represents the emission from the ADAF (standard thin disk), while the thin solid line denotes the jet component. The total radiation is denoted by the thick solid line. As expected, the emission from the outer thin disk is not important for the overall SED due to the large truncation radius r tr . The broad-band emission is dominated by the jet except that the X-ray is attributed to the Comptonization of the thermal electrons in the ADAF.
We note that 3C 84, with its X-ray luminosity L X = 2.1 × 10 −4 L Edd (Verrecchia et al. 2007 ) which is much higher than the critical X-ray luminosity L X,crit = 1.4 × 10 −7 L Edd , is also expected to have an ADAF origin for its X-ray emission, according to .
The dynamical profile of the electron temperature T e , electron density n e , accretion time scale t acc and magnetic field strength B of the ADAF of Model A are shown in four panels of Figure 6 . (1) for the electron density n e in units of cm −3 , the path length dl in units of pc, the magnetic field B in units of Gauss, and the dimensionless electron temperature γ e defined as γ e = kT e /m e c 2 . The factor J =
re-4 http://ned.ipac.caltech.edu/ 5 The critical luminosity of an ADAF is roughly L bol,cr = ǫṀ•,crc 2 ≃ 0.03%(α/0.1) 2Ṁ Edd c 2 = 2.7%L Edd for the case of α = 0.3 and δ = 0.5 (Xie & Yuan 2012) . So the accretion mode can be in the ADAF regime. duces to J → log(γ e )/2γ 2 e as γ e → ∞, and recovers to unity as γ e → 0. This factor is due to the relativistic correction of electron mass (Quataert & Gruzinov 2000) . Another factor g(X) will suppress the RM in the low frequency band, which is not important here. For the high frequency approximation, g(X) ≃ 1.
Rotation Measure of M87
Before calculating the RM contribution from the jet and the accretion flow, we first briefly discuss other possible contributions to the observed RM from larger scales. Algaba et al. (2016; see also Owen et al. (1990) ; Zavala & Taylor (2003) for the RM measure at simi- 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14 -Column 1: name of the object. Column 2: model label. Column 3: mass of the BH. Column 4: distance of the object. Column 5: truncation radius in unit of RS. Column 6: dimensionless mass accretion rate at rtr. Column 7: outflow parameter. Column 8: mass loss rate in the jet. Column 9: Lorentz factor of the jet. Column 10: viewing angle of the jet. Column 11: fraction of shock energy entering into electrons. Column 12: fraction of shock energy entering into the magnetic field. Column 13: spectral index of the power-law electrons. Column 14: references for the black hole mass and distance. a The dimensionless mass accretion rate is defined asṁ =Ṁ /Ṁ Edd , whereṀ Edd ≡ 22M•/(10 9 M⊙) M⊙ yr −1 is the Eddington accretion rate by assuming a radiative efficiency of 10 per cent. b In addition, δ = 0.01, which is the fraction of the turbulent energy that directly heats the electrons as the AD model in Nemmen et al. (2014) . References: (1) Gebhardt & Thomas (2009) ; (2) Jordán et al. (2005) ; (3) Scharwächter et al. (2013) ; (4) Strauss et al. (1992) . lar spatial scales) measured the RM at kpc scale using archival polarimetric VLA data at 8, 15, 22 and 43 GHz, and found that it is on the order of a few ×10 2 rad m −2 . This basically present an order of magnitude estimation to the contribution to the RM by the interstellar medium and other large scale structure along our LOS. This RM may come from the wind launched from the accretion flow, since as we show below, the contribution of RM from the accretion flow is much higher.
Our SED modeling results suggest that the sub-mm emission, for which the RM is inferred from the polarization observation by Kuo et al. (2014) , is mainly attributed to the ADAF component. Therefore, we focus on the RM contribution from the ADAF since the contribution of the jet is negligible 6 . To calculate the RM contribution from the accretion flow, we need information of the electron density, temperature and magnetic field distribution in the r − θ plane of the accretion flow. The electron density, temperature and magnetic field distribution along the θ direction are obtained by referring to the three dimensional MHD numerical simulations of accretion flows of De Villiers et al. (2005) . Fig. 3 in that paper shows that the density and gas pressure decrease exponentially from the equatorial plane with polar angle. The configuration of the magnetic field is somewhat uncertain. Although the MHD numerical simulation can give us some information, the result however in some degree depends on the initial configuration of the magnetic field. For simplicity, we assume a purely radial configuration in our calculation of RM. This would introduce an uncertainty of a factor of ∼ cos(α), with α being the inclination angle of the magnetic field line to the radial direction. MHD numerical simulations show that for our preferred inclination angle, the field reversal will further introduce a decrease of RM by a factor of 0.2 ∼ 0.9, depending on the initial configuration of the magnetic field 6 Since only a small fraction of accretion material in the inner region of the accretion flow is transferred to the jet, the plasma density in the jet is orders of magnitude lower than that in the ADAF and the associated magnetic field is also weaker. So the RM from the jet is insignificant compared with the ADAF. In addition, most of the sub-mm emission comes from the ADAF component, the jet contribution to the RM is thus negligible.
in the simulation (Sharma et al. 2007 ). Thus these two effects will not significantly change our result. In fact, in the case of Sgr A ⋆ the comparison of the calculation of RM between analytical calculation and MHD numerical simulation has shown a rough consistency (Sharma et al. 2007 ).
The polarized sub-mm radiation comes from different radius of the accretion flow. Therefore, when we calculate the RM, we should weight the RM from different radius with the emitted luminosity (L) emitted from the corresponding region. For simplicity, we use linear weighing here,
where L(R i ) is the luminosity of ith ring (R i ∼ R i+1 ) in the accretion flow, and RM(R i ) means the RM corresponding to the ith ring, R i , of the accretion flow (refer to Figure 7 ). Now we can calculate the RM from the ADAF along our LOS based on Equations (1-2). It gives
for the case of the inclination angle of θ = 10 • . We have taken into account a series of emitting rings from the innermost region (2 R S ) to the outer bounder (R Bondi ) of the accretion flow to implement the luminosity-weighted RM calculation. We find that it is the inner ring that dominate the RM contribution since it dominates the sub-mm emission. For the case of internal Faraday rotation considered here, namely, the emitting plasma and the Faraday screen are the same plasma, there is an additional correction factor of ∼ 1/2 (Burn 1966; Cioffi & Jones 1980; Homan 2012) . But note that the RM contribution from the lower half plane of the accretion flow can add a correction factor of ∼ 2 for the emitting sources from the corresponding regions. Therefore, such two modifications to the RM are canceled.
This RM value is close to the upper limit of the observed one. As there exists some room to adjust the inclination angle both from our SED modeling and observational constraints (Biretta et al. 1999 ; Acciari et al. Figure 8 . It is easy to understand that a larger inclination angle leads to a larger RM since the LOS will intersect with more dense plasma in the accretion flow. The observed upper limit of the RM is shown as the thick black solid line. We can see that for the inclination angel range considered here, θ 50
• , it can be reconciled with the observed upper limit. Therefore, the model A1 is well consistent with the RM observation.
We then calculate the RM for Model A2. The corresponding radial profiles of the ADAF are shown as blue dashed line in Figure 4 . The result is
The dependence of the RM on the inclination angle is shown as the red dashed line in Figure 8 . We can see that Model A2 also passes the RM observational constraint. Contrary to model A1 and A2, the X-ray emission in model B is dominated by the accretion flow. Applying the radial profile obtained from the SED modeling in Section 2.2, we can calculate the RM from the ADAF with θ = 10
• . The result is
This value is larger than the observed value by two orders of magnitude. Given that we roughly have RM ∝Ṁ 1.5 , such a large value of RM is because of the largeṀ at the Bondi radius and the small wind parameter s compared with Model A1 and A2. They results in a much largerṀ at the inner region of the ADAF where submm emission and also the RM are produced. Variation of θ can not significantly reduce the RM. Our assumption to the largely radial field and no field reversal should not significantly change the result, as we have argued in §3.1. The model B is, therefore, strongly challenged by the RM observation. 
Rotation Measure of 3C 84
The observed RM at sub-mm band in 3C 84 is (8.7 ± 6.9) × 10 5 rad m −2 . There are observational features which strongly suggest an external origin of the RM, which means that the Faraday screen is not the same emitting plasma for the polarized emission. One is that the polarization angles in the sub-mm band seem to follow the λ 2 linearity quite well (Plambeck et al. 2014) . The second evidence is the variability. It is shown that the 1.3 mm flux density increased by a factor of about 1.6 from mid-2011 to mid-2013 (Dutson et al. 2014) . The polarization measurements in the same period, however, show no apparent systematic increase in RM (Plambeck et al. 2014) . It is impossible that the Faraday screen is associated with intracluster gas in the cluster Abell 426, since the typical RMs toward the cooling flow cluster are only in the range of 10 3 ∼ 10 4 rad m −2 (Carilli & Taylor 2002) . Specifically, the RM of 3C 84 at a distance 15 mas (5 pc) from the nucleus is ≃ 7000 rad m −2 (Taylor et al. 2006) , which is significantly lower than the observed RM. The RM contribution from the accretion wind should be much smaller than that from the accretion flow. Therefore, in the following we will focus on the RM contributed by the jet and the accretion flow in our LOS.
From the SED modeling in Figure 5 , different from the case of M87, the sub-mm emission in 3C 84 is dominated by the jet component. Then we can calculate the RM from the jet itself. Based on Equation 1 and taking into account the weighing of RM by the associated luminosity, we obtain RM = 4.3 × 10 4 rad m −2 . This is much lower than the observed value, (8.7 ± 6.9) × 10 5 rad m −2 . Of course this does not mean that the model is not correct, since our line of sight can pass through the accretion flow so we should take into account the contribution to RM from the ADAF.
We use the same method as described in §3.1 to calculate the contribution to the RM by the ADAF. The radial profiles of the ADAF in Model A of 3C 84 have been shown in Figure 6 . Although the SED modeling sets the viewing angle to be θ = 30
• , we relax this constraint here to investigate the influence of θ on the RM from the ADAF, since we find that the constrain from the SED modeling on the value of θ is not strict 7 . The sub-mm emission comes from different part of the jet, so the corresponding LOS will pass through different part of the ADAF for a given viewing angle θ. Therefore, same with the case of M87, we need to weight the contribution of RM by ADAF with the luminosity from different part of jet. The luminosity-weighted RM is expressed as
where L(z i ) is the luminosity emitted from the ith ring (z i ∼ z i+1 ) in the jet, and RM(z i ) is the contribution to the RM by the accretion flow that the line of sight corresponding to z(i) passes through. The calculated RM for model A and B are shown in Figure 9 . The shaded region shows the observed RM value with the 3σ uncertainty. For the case of s = 0.5 ∼ 0.8, we can constrain the inclination angle to be 43
• ≤ θ ≤ 60 • , which are roughly consistent with observational constraints mentioned above (30 Vermeulen et al. 1994; Walker et al. 1994; Asada et al. 2006) . Different from the case of M87, for 3C 84, the polarized emission source and Faraday rotator are associated with different plasma, i.le., the jet and ADAF, respectively. Such an external origin of RM is well consistent with the observed correlation between the polarization angle and wavelength and variability feature of RM mentioned at the beginning of this section. The former is easy to understand. The stable RM value in the two-year timescale can be understood as follows. As the RM is mainly contributed by the accretion flow, it is the accretion timescale that determines the variability timescale of RM. The accretion timescale t acc = R/v r , where v r is the radial velocity, is shown as the bottom left panel in Figure 6 . It is on the order of ∼ 10 yr for R ∼ 500 R S where most of the sub-mm emission comes from. On the other hand, since the sub-mm emission comes from the jet, it is expected to be variable in shorter timescales. 4. SUMMARY The coupled ADAF-jet model is widely adopted in the literature to model the LLAGNs (see review by Yuan & Narayan 2014) . However, this model was mainly constructed by modeling the multi-band SED of the AGNs. As a consequence, there exist some model degeneracy, namely different models exist in this framework and they all can interpret the SED well. For example, for M87, two types of model exist in the literature in this framework, namely the "ADAF-dominated" model (e.g., Di Matteo et al. 2003; Nemmen et al. 2014) and the "jet-dominated" model (e.g., Yuan et al. 2009; Yu et al. 2011; Nemmen et al. 2014) . In both models, the sub-mm emission comes from the ADAF but the Xray originates from the ADAF and jet, respectively. The recent measurement of Faraday RM in M87 and 3C 84 supplies a powerful new constraint to theoretical models. The inferred RM is RM = (8.7 ± 6.9) × 10 5 rad m −2 (3σ uncertainty; Plambeck et al. 2014) for 3C 84 and RM = (−2.1 ± 5.4) × 10 5 rad m −2 (3σ uncertainty; Kuo et al. 2014 ) for M87. In this paper, we first model the SED of these two sources and then calculate the predicted RM of the model and compare it with the observed value. The aims are to test the ADAF-jet models and break the model degeneracy. In our calculation of RM, we simply assume that the magnetic field is in radial direction. In reality, a field reversal or disordered field configuration almost must exist. So this is perhaps the largest uncertainty in our model. However, calculations based on numerical simulations show that these effects may result in a difference of a factor of few, thus not affect our conclusion (Sharma et al. 2007 ).
For M87, in both the "ADAF-dominated" and "jetdominated" models, the main contributor for the RM is the ADAF. While both of them can fit the SED well, we find that the predicted RM by the "ADAF-dominated" model is ∼ 10 8 rad m −2 , over two orders of magnitude higher than the observed value. On the other hand, the predicted value of RM by the "jet-dominated" model is ∼ 10 4 rad m −2 , well below the observed upper limit of RM. Thus the "jet-dominated" model passes the examination of the RM observation. The reason for the rather high RM predicted by the "ADAF-dominated" model is the high accretion rate in the model. The general relativistic effect cannot change the conclusion since most of the RM comes from the region a few×10 R S .
For 3C 84, we first successfully interpret its SED using the ADAF-jet model. In our model, the sub-mm emission comes from the jet. But we find that the main contributor to RM is the ADAF. This is because our line of sight from the jet to the observer usually pass through the ADAF, while the density and magnetic field in the ADAF is much larger than those in the jet. Our detailed calculations show that the required inclination angle of the jet to explain the observed RM should be 43
• ≤ θ ≤ 60 • (ref. to Figure 9 ). This is well consistent with other independent observational constraints. The ADAF-origin of the RM in our model can also explain two other important observational constraints of RM. One is that the polarization angle follows the λ 2 linearly quite well, which indicates an external origin of RM. The second is the variability timescales. Observations found that the RM is stable in the two-year timescale while the 1.3 mm emission increases significantly at the same period. This is because the accretion timescale of the ADAF, which determines the variability timescale of RM, is longer than 2 years; while we usually expect a fast variability for the emission from a jet.
